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Abstract 
Smorgon Steel Tube Mills has recently developed a new hollow flange channel section, named as LiteSteel Beam (LSB) 
using its patented dual electric resistance welding techniques. The new section is primarily intended for use as flexural 
members, targeting applications in the light industrial, commercial and domestic markets. In order to fully understand the 
structural behaviour of the new section including its section and member moment capacities and local and lateral 
distortional buckling behaviour, a detailed investigation into their flexural member behaviour was undertaken using large 
scale experiments and finite element analyses. This paper presents the essential details of large scale bending tests to 
determine LSBs’ section and member moment capacities and associated finite element models suitable for buckling and 
non-linear analyses of the LSB flexural members. The developed finite element model accurately predicts both the elastic 
lateral distortional buckling and ultimate moment capacities of the new sections. It was used in the development of design 
curves and design rules for the new LSB sections, which are presented in this paper. 
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1. Introduction 
Availability of advanced roll-forming technologies and very thin (<1 mm) and high strength steels (>550MPa) has 
significantly increased the use of thin-walled, cold-formed high strength steel products in the building industry. These 
products including the torsionally rigid rectangular hollow sections are being widely used in various structural 
applications. By taking advantage of the new material and manufacturing technologies and structurally efficient hollow 
flanges, Smorgon Steel Tube Mills (SSTM) has recently developed a new hollow flange channel section, known as the 
LiteSteel Beam (LSB) shown in Figure 1. In the large scale production of LSB sections, SSTM uses the new dual 
electric welding and automated continuous roll-forming technologies for which it has worldwide patents. The 
innovative LSB sections have the beneficial characteristics of torsionally rigid closed rectangular flanges combined 
with economical fabrication processes from a single strip of high strength steel. They combine the stability of hot-rolled 
steel sections with the high strength to weight ratio of conventional cold-formed steel sections. 
            
         Table 1. Nominal Dimensions of LSB Sections in mm 
                          
LSB Section d bf df t 
300x75x3.0 300 75 25.0 3.00 
300x75x2.5 300 75 25.0 2.50 
300x60x2.0 300 60 20.0 2.00 
250x75x3.0 250 75 25.0 3.00 
250x75x2.5 250 75 25.0 2.50 
250x60x2.0 250 60 20.0 2.00 
200x60x2.5 200 60 20.0 2.50 
200x60x2.0 200 60 20.0 2.00 
200x45x1.6 200 45 15.0 1.60 
150x45x2.0 150 45 15.0 2.00 
150x45x1.6 150 45 15.0 1.60 
125x45x2.0 125 45 15.0 2.00 
125x45x1.6 125 45 15.0 1.60 
          
                Figure 1.  LiteSteel Beam  
 
Past research (Dempsey, 1990, Avery et al. 2000, Pi and Trahair, 1997) has been restricted to doubly symmetric hollow 
flange beams with triangular flanges and the structural behaviour and design of the new monosymmetric LSB sections 
has not been investigated. Therefore a detailed research project including large scale experiments and finite element 
analyses was undertaken to investigate the section and member moment capacities of the LSBs as flexural members, in 
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particular the lateral distortional buckling behaviour. Hancock et al. (1980) and Bradford (1992) have investigated the 
effects of lateral distortional buckling on the strength behaviour of conventional I-sections, however, their results are of 
limited use to LSB sections. This paper presents the essential details of this investigation into the structural behaviour of 
LSB flexural members and the important results.  
 
2.    Material and Section Properties of LSBs 
 
2.1  Material Properties 
A series of tensile coupon tests was conducted for the batch of LSB sections from which the test beams were taken for 
the bending tests. Large number of tensile coupons  were taken from the web and both inside and outside flanges of the 
LSB specimens and tested according to AS 1391 (SA, 1991). Test results show that the flange yield stress exceeds the 
nominal yield stress of 450 MPa and the web nominal yield stress of 380 MPa. The average yield stresses of the outside 
and inside flanges and web were 516, 464 and 408 MPa, respectively, indicating the higher level of cold-working in the 
flanges. The lack of yield plateau in the stress-strain curves of flange specimens also demonstrates this. The web and 
flange yield stresses varied depending on the thickness and LSB section. The average tensile strength to yield stress 
ratios of flanges and web were 1.10 and 1.25 (>1.08) respectively, while the minimum total elongation was greater than 
10%. Thus the steel used to manufacture the new LSB sections comply with the AS/NZS 4600 (SA,1996) requirements. 
 
2.2  Geometric Imperfections and Residual Stresses 
The magnitudes of section and member imperfections were measured for each test specimen using both a Wild T05 
theodolite and a new equipment based on a laser sensor. Measured values show that local plate imperfections are within 
the manufacturer’s fabrication tolerance limits while overall member imperfections are less than span/1000. 
Residual stress tests were conducted for three LSB sections using the sectioning method. The longitudinal 
residual stresses in LSBs were found to be both membrane and flexural stresses although conventional cold-formed 
steel sections have mainly flexural residual stresses. This is because LSB sections are manufactured using a combined 
cold-forming and welding process.  The maximum flexural residual stress was recorded in the corner of the outside 
flange (1.07fy) while that recorded in the web was 0.60fy, where fy is the virgin plate yield stress of 380 MPa. 
 
3.  Section Moment Capacity Tests 
 
3.1 Test Specimens, Test Set-up and Procedure 
All the available LiteSteel Beam sections shown in Table 1 were selected in the test program, resulting in a total of 16 
section capacity tests. The LSB section capacities were determined based on bending tests of a pair of LSB sections 
connected back to back with a 10 mm gap between them. The bending tests were undertaken using a 300 kN capacity 
Tinious Olsen testing machine. Relatively short and fully laterally restrained LSB specimens were tested to failure using 
a four point bending test set-up. Figure 2 shows the section moment capacity test rig.  
 
                                   
    
      Figure 2.  Section Capacity Test Rig  Figure 3. Typical Failure of Tested Specimens 
 
The simply supported beam specimens were tested by loading them symmetrically at two points on the span through a 
spreader beam that was loaded centrally by the testing machine. This four point bending arrangement provided a central 
region of uniform bending moment and zero shear force. The loading points on the test specimens were at a distance of 
span/3 from the end supports. T-shape and plate stiffeners were attached to either side of the webs of the beam 
specimens to apply loading to the web and to eliminate bearing failures and eccentric loading. Lateral supports were 
provided at 150 mm intervals to the compression flanges to prevent lateral movements. 
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3.2  Test Results and Discussion 
Applied maximum bending moment was calculated as the product of measured average applied load and the distance 
from the support to the loading point (span/3). The failure bending moment achieved by each test specimen and its 
failure mode are given in Table 2. All the specimens except the two 150x45x1.6 LSB sections (shear failure) 
experienced flange local buckling which produced a rapid unloading. A typical local buckled specimen is shown in 
Figure 3. There was no sudden unloading associated with lateral deflection and no specimen failed due to insufficient 
material ductility. Although failure modes after the tests appeared to be identical, there were some differences in the 
way the failure occurred. For compact LSB sections, large flange deformations and yielding occurred at moments closer 
to the failure moment and the moment-deflection curves had a long plateau. For non-compact sections, large flange 
deformations appeared to occur earlier and the plateau was reduced in length while for slender sections, local web 
buckling occurred which was followed by large flange deformations and yielding. 
 
3.3   Comparison of Section Moment Capacities with Predictions from Current Design Methods 
Section moment capacities of tested LSBs were compared with those predicted by the relevant clauses in the Australian 
steel structures code AS 4100 (SA, 1998) and cold-formed steel structures code AS/NZS 4600 (SA, 1996). The 
measured web and flange yield stresses and dimensions were used to evaluate the section moment capacities and the 
results are given in Table 2. 
 
Table 2.  Section Moment Capacity Results from Tests and Predictions from Current Design Methods 
 
Predicted Moment 
Capacity (kNm) 
Section 
compact 
 
Exp./Pred. Ratio 
 
LSB Specimen 
Expt. 
Capacity 
(kNm) AS4600 AS4100 AS4100 AS4600 AS4100 
150x45x1.6 15.23 Y 12.77 13.42 NC 1.19 1.13 
150x45x1.6 14.94 Y 12.42 13.35 NC 1.20 1.12 
150x45x2.0 19.63 Y 15.69 16.90 C 1.25 1.16 
125x45x2.0 14.38 Y 12.14 13.20 C 1.18 1.09 
125x45x1.6 12.95 Y 9.90 11.32 NC 1.31 1.14 
200x45x1.6 17.36 Y 17.95 17.43 S 0.97 1.00 
200x60x2.0 31.80 Y 25.72 29.96 NC 1.24 1.06 
200x60x2.5 52.47 Y 33.89 41.87 C 1.55 1.25 
250x60x2.0 47.33 LB/Y 45.12 40.31 S 1.05 1.17 
250x75x2.5 71.49 Y 60.58 63.82 C 1.18 1.12 
250x75x3.0 77.89 Y 65.30 78.95 C 1.19 0.99 
300x60x2.0 52.40 LB/Y 57.65 41.48 S 0.91 1.26 
300x75x2.5 85.80 77.34 69.61 NC 1.11 1.23 
300x75x3.0 103.90 88.65 95.27 NC 1.17 1.09 
Note: C=Compact, NC=Non-compact, S=Slender, Y=Yielding, LB=Local buckling 
 
Table 2 shows that the experimental failure moments of all the test specimens exceeded the section moment capacities 
predicted by AS/NZS 4600 (SA, 1996) and AS 4100 (SA, 1998) except in two cases. On average AS/NZS 4600 
underestimates the failure moment by 18% with a COV of 0.13 while AS 4100 predictions are 13% lower than the 
experimental moment capacity with a COV of 0.07. From this comparison, it appears that AS/NZS 4600 predicts the 
section capacity of LSB sections more conservatively than AS 4100. This is because AS/NZS 4600 ignores the inelastic 
reserve capacity and considers only the first yield moment capacities and thus leads to conservative predictions for 
compact LSB sections (see high test to predicted ratios in Table 2). As observed in the tests, there was considerable 
moment capacity beyond the first yield point for such sections.  
In contrast, the AS/NZS 4600 section capacity method more accurately estimates the capacity reduction due to 
local buckling effects in non-compact and slender sections, compared to the AS 4100 method.  In general, AS/NZS 
4600 prediction is conservative, and therefore it is safe to use the AS/NZS 4600 specifications for section capacity 
design checks of LSB sections subject to pure bending. The high values of test failure moments could be attributed to 
several factors, including strain hardening, strength enhancement due to cold-forming in the flanges and the corners and 
residual stresses.  Further details of section capacity tests are given in Mahaarachchi and Mahendran (2005a). 
 
4.  Member Moment Capacity Tests 
 
4.1 Test Specimens, Test Set-up and Procedure 
Using the available LiteSteel Beam sections shown in Table 1 a total of 48 lateral buckling tests were undertaken. In 
order to investigate the elastic buckling and ultimate strength behaviour of the new LSB sections used as flexural 
members, a full-scale bending test rig was designed and built in the QUT Structures Laboratory. The test rig included 
special support and loading systems, which were attached to an external frame consisting of two main beams and four 
columns. Figure 4 shows the overall view of the test rig. The support system was designed to ensure that the test beam 
was simply supported in-plane and out-of-plane at the supports. It was similar to that used by Zhao et al. (1994) and 
Mahendran and Doan (1999). The support conditions provided fixity against in-plane vertical deflections, out-of-plane 
deflections and twist rotations, but allowed major and minor axis rotations. The in-plane vertical and lateral movements 
were prevented by the running tracks and side guides.  The box-frames were designed to ensure that the side bearing 
was free to rotate about the major axis of the test beam, while the top and bottom bearings allowed out of plane rotation 
and differential flange rotations (about the minor axis) associated with the warping displacement rotations (Figure 5). 
 
 
 
Figure 4.   Overall View of Test Rig 
 
                                 
 
           Figure 5.   Support and Loading Systems                            Figure 6. Typical Lateral Distortional Buckling Failure 
 
The loading system included two hydraulic rams connected to a wheel system, load cell and other components as shown 
in Figure 5. The load was applied vertically upward. The quarter point loading method was used to avoid the 
undesirable warping effects. The loading system was designed so that there was no restraint on displacements or 
rotations in any direction from the loading device to the test beam at the loading positions. The wheel system ensured 
that the loading arm moved in plane when the beam deformed under the loading. The use of a universal joint at the 
wheel system and at the connecting arm and the load application at the shear centre ensured that the load acted in the 
vertical plane when the beam deformed in plane while eliminating load height and torsional loading effects.  
The test beam was inserted within the box frame and clamping plates were bolted to the test beam (see Figure 
5). The hydraulic jacks were connected in parallel to ensure that equal vertical loads were applied at the shear centre of 
test beam. The load was then applied gradually until the test beam failed by out-of-plane buckling.  
 
4.2 Test Results 
The failure moments (Mu) versus maximum midspan out-of-plane and in-plane deflections, and longitudinal strain were 
obtained from the lateral buckling tests. A typical experimental curve is shown in Figure 9. The test beam failure was 
due to lateral distortional buckling in most cases as shown in Figure 6. For very long spans, the test beam appeared to 
have failed due to lateral torsional buckling while for thinner LSB sections local buckling of web was also noted. 
Further details of lateral buckling tests are given in Mahaarachchi and Mahendran (2005b). 
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5.  Finite Element Model Development 
Two types of finite element model were developed, namely, the experimental models, used to simulate the actual 
member capacity test members and for comparison with the corresponding lateral buckling test results; the ideal 
models, used to generate member capacity curves suitable for design (Figure 7). These models incorporated ideal 
constraints, nominal dimensions and imperfections and a uniform moment. The experimental model was based on 
measured dimensions and thicknesses whereas the ideal model was based on the nominal dimensions. Following 
validation, the ideal model was used to predict both the section and member moment capacities of LSBs. The finite 
element modelling was carried out using MSC/PATRAN pre-processing facilities using which the model was created 
and then submitted to ABAQUS (HKS, 2003) for the analysis. 
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Figure 7.  Schematic Diagrams of                   Figure 8.  Finite Element Mesh of 
                                    Experimental and Ideal Models                 of a Typical Model                                              
 
5.1  Finite Element Mesh 
Shell elements were required in order to provide sufficient degrees of freedom to explicitly model buckling 
deformations and spread of plasticity effects.  The ABAQUS (HKS, 2003) S4R5 element was selected for the analysis 
of the experimental and ideal models. This element is a thin, shear flexible, isoparametric quadrilateral shell with four 
nodes and five degrees of freedom per node, utilizing reduced integration and bilinear interpolation schemes. R3D4 
rigid body elements and stiff beam elements were used to create ideal pinned member end restraints and loading for the 
ideal and experimental models. An element size of 5 mm was chosen to provide an accurate representation of the 
residual stress distribution, spread of plasticity, and local buckling deformations.  An element length of 10 mm in the 
longitudinal direction was found to provide suitable accuracy for all sections.  Finite element mesh of a typical ideal 
LiteSteel Beam model is shown in Figure 8.  
 
5.2  Material Model and Properties 
The ABAQUS classical metal plasticity model was used for all analyses.  For the experimental model, a simplified 
bilinear stress-strain curve with no strain hardening was used. Both simplified bilinear stress-strain curve with no strain 
hardening and isotropic hardening behaviours were used in the ideal model. Web and flange yield stresses obtained 
from tensile coupon testing were used in the experimental model. The ideal models incorporated the nominal web and 
flange yield stresses of 380 and 450 MPa, respectively. The elastic modulus and Poisson’s ratio were taken as 200 GPa 
and 0.3, respectively for both the experimental and ideal models. 
 
5.3 Loads and Boundary Conditions 
The support conditions used in the experiments were simulated in both the ideal and experimental finite element 
models. Single point constraints and concentrated nodal forces were used in the experimental finite element models to 
simulate the experimental boundary conditions and applied loads as closely as possible. The presence of symmetry 
permitted modelling of only half the span. Simply supported boundary conditions were applied to the node at the shear 
centre in order to provide an ideal pinned support. In the experimental test set-up, a concentrated load was applied at the 
shear centre at the quarter point of the span using a steel plate using three bolts along the beam centreline.  Same 
loading arrangement was implemented in the experimental finite element model using a concentrated nodal load applied 
at the cross-section shear centre while simulating the bolts using rigid beam elements.   
The ideal finite element models were developed to achieve all of the requirements described above, including 
the simulation of a uniform moment and the elimination of warping restraint. The required uniform moment distribution 
was implemented in each ideal model using a concentrated nodal moment applied at the cross-section shear centre (Fig. 
7b).  Idealized boundary conditions were achieved by using a system of Multiple Point Constraints. The effects of 
Hollow flange 
Web 
undesirable stress concentrations were eliminated by including a 20 mm strip of elastic elements adjacent to the pinned 
end of the ideal model. Further details of the finite element models are given in Mahaarachchi and Mahendran (2005c). 
 
5.4  Initial Geometric Imperfections and Residual Stresses 
Measured out-of-straightness and twist imperfections were explicitly modelled in the experimental models. A nominal 
imperfection magnitude of L/1000 was used in the ideal models, based on the AS4100 fabrication tolerance for 
compression members (SA, 1998).  The critical imperfection shape was introduced by ABAQUS *IMPERFECTION 
option with the lateral distortional buckling eigenvector obtained from an elastic buckling analysis. 
An idealized residual stress distribution based on the measured values (Mahaarachchi and Mahendran, 2005c) 
was included by using the ABAQUS *INITIAL CONDITIONS option, with TYPE = STRESS, USER.  The user 
defined initial stresses were created using the SIGINI Fortran user subroutine. The initial stresses were applied in a 
*STATIC step with no loading and the standard model boundary conditions to allow equilibration of the initial stress 
field before starting the response history. 
 
5.5 Analysis Methods 
Two methods of analysis were used, elastic buckling and nonlinear static. Elastic buckling analyses were used to obtain 
the eigenvectors for the geometric imperfections. Nonlinear static analysis, including the effects of large deformation 
and material yielding, was adopted to investigate the structural behaviour of LSB sections up to failure. 
 
5.6  Comparison of Results from Finite Element Analyses and Experiments 
The developed finite element models were validated using the lateral buckling test results of LiteSteel Beams. Table 3 
compares the ultimate moment capacity (Mu) results from the experimental finite element model, and the laboratory 
experiments for selected LSB sections and spans. Typical bending moment versus in-plane vertical deflection at 
midspan is compared in Figure 9 for 200x60x2.5 LSB sections with 4000 mm span while Figure 10 shows the typical 
lateral distortional buckling failure mode that agrees well with the experimental failures shown in Figure 6. 
 
Table 3.  Comparison of Experimental and FEA Ultimate Member Moment Capacities 
 
                          FEA LSB section and Span  
Experiment No RS** With RS** FEA/Expt. 
125x45x1.6 LSB 1.6 m  7.43 7.64 7.4 1.00 
125x45x1.6 LSB 2.0 m  7.55 7.71 7.71 1.02 
125x45x1.6 LSB 2.3 m  7.11 7.36 7.13 1.00 
125x45x1.6 LSB 3.5 m  6.61 6.69 6.43 0.97 
150x45x1.6 LSB 3.0 m  6.72 6.98 6.78 1.01 
150x45x2.0 LSB 3.0 m  8.45 8.63 8.25 0.98 
200x60x2.0 LSB 3.5 m  12.41 13.13 12.25 0.99 
200x60x2.5 LSB 4.0 m  17.13 18.10 17.04 0.99 
* FEA with residual stresses  ** RS- Residual stresses 
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Figure 9. Moment vs Vert. Deflection Curves for 200x60x2.5LSB    Figure 10. Lateral Distortional Buckling from FEA  
 
The good agreement of experimental test results and the finite element analysis results provided in Table 3 and Figures 
9 and 10 demonstrate that the accuracy of the experimental finite element model. The mean ratio of the ultimate 
moment capacities from the finite element models and experiments was 1.00 with a COV of 0.03 (Mahaarachchi and 
Mahendran, 2005c).  This therefore confirms the validity of the shell finite element model for accurate modelling of 
LSB flexural members. 
 
6.  Design Curves 
The validated non-linear finite element model of the simply supported LSB sections subjected to a uniform bending 
moment with idealized boundary conditions (Figure 7b) was used to obtain the analytical moment capacity of all LSB 
sections for a range of spans (Mahaarachchi and Mahendran, 2005d). The moment capacities were compared with the 
section and member design moment capacities obtained using the Australian steel structures standards AS 4100 (SA, 
1998) and AS/NZS 4600 (SA, 1996). 
 
6.1 AS 4100 Design Moment Capacity 
The AS 4100 section capacity rules conservatively estimate the reduction in capacity due to local buckling in non-
compact and slender sections. This is demonstrated by the accuracy of the predicted section capacity for the compact 
125x45x1.6 LSB section (only 3.0 percent conservative) compared to the significantly non-compact and slender 
300x60x2.0 LSB and 200x45x1.6 LSB sections (32 and 17 percent conservative, respectively). Since the maximum 
unconservative error is 6% it is safe to use the AS 4100 specifications for section capacity design checks of LSBs. 
 
The member capacity (Mb) of a beam subject to a uniform bending moment is defined in Clause 5.6.1 of AS 4100 (SA, 
1998) as follows: 
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Bradford (1992) showed that if the elastic lateral distortional buckling moment (Mod) is used in Equation 1 for elastic 
lateral torsional buckling moment (Mo), the AS 4100 procedure is suitable for beams subject to lateral distortional 
buckling. Therefore this approach was used in this research for LSB sections.  
 
Figure 11 compares the predicted dimensionless lateral distortional buckling strength and AS 4100 member capacity 
with finite element analysis results. The beam moment capacity Mu is plotted as Mu/Ms on the vertical axis whereas the 
member slenderness λd ( ods MM / ) is on the horizontal axis. However, the comparisons provided in Figure 11 
demonstrate that the member capacity predicted by AS 4100 (Eq. 1) is conservative.  The average conservative error for 
all the LSB sections is 9 percent with a COV of 0.13. 
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Figure 11.    Comparison of FEA Results with AS 4100 Predictions 
 
6.2  AS/NZS 4600 Design Moment Capacity 
The AS/NZS 4600 section capacity method (SA, 1996) more accurately estimates the reduction in capacity due to local 
buckling in non-compact and slender sections, compared to the AS 4100 method.  However, it does not permit the use 
of inelastic reserve capacity and hence the section capacities are about 1.3 times the yield moment capacity for LSB 
sections. The AS/NZS 4600 prediction is always conservative, therefore it is safe to use the AS/NZS 4600 
specifications for section capacity design checks of LSBs. 
Unlike AS 4100, AS/NZS 4600 provides equations for the design of members subject to distortional buckling 
that involves transverse bending of a vertical web with lateral displacement of the compression flange. 
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For LSBs, it is appropriate to determine the effective section modulus (Ze) at a stress corresponding to Mc/Z, where Mc 
is the critical moment as defined in Equation 3. 
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The non-dimensional member slenderness (λd) is given by: 
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y
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Figure 12.  Comparison of FEA Results with AS/NZS 4600 Predictions 
 
A comparison of the AS/NZS 4600 design moment member capacities and the FEA results is provided in Figure 12. It 
shows that the current AS/NZ 4600 design rule for lateral distortional buckling (Equation 3) is not suitable as it is quite 
conservative for beams of low slenderness while being unconservative for beams of intermediate slenderness (inelastic 
buckling region). It is adequate for elastic lateral buckling region as expected.  
 
6.3  Development of New Design Moment Capacity Rules 
Currently, no design methods provide accurate prediction of moment capacity of LSB sections. Further no provisions 
are given for lateral distortional buckling except AS/NZS 4600, which has been found to be unconservative. Fully 
effective or compact sections are generally well predicted by the current design methods. The lateral torsional buckling 
strength follows the same trend predicted by AS/NZS 4600. A new design rule was therefore developed for the inelastic 
buckling region based on the mean of all the FEA and test results. The results were spread around the developed design 
curve with a mean test to predicted ratio of 1.03 and a COV of 0.098. Figure 12 shows a good agreement between the 
new design equations and FEA and test results. 
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Equation 5c represents the elastic buckling region as for the AS/NZS 4600 design rule and is adequate. The member 
slenderness values that separate the three regions (yielding/local buckling and inelastic lateral buckling, and inelastic 
and elastic lateral buckling) were determined from the equations, and are shown in Figure 10 (0.63 and 1.59). 
         (6(a) 
 
         (6(b)) 
         
 
         (6(c)) 
 
 
 
A suitable capacity reduction factor was calculated for Equations 5(a) to (c) using the AISI (2004) procedure. As this 
was determined to be 0.85, the design equations were modified slightly to give the currently used capacity reduction 
factor of 0.9. Equations 6(a) to (c) present the new design rules for this capacity factor of 0.9. For these equations, the 
mean test to predicted ratio was 1.10 while the COV was 0.098. The predicted capacity by Equations 6 (a) to (c) can be 
used with the current AS/NZS 4600 capacity reduction factor of 0.9 to produce adequate safety for design. Therefore 
Equations 6 (a) to (c) are recommended for the design of LiteSteel Beam members subject to uniform bending. 
 
7.  Conclusions 
This paper has presented the summary details and results of a detailed investigation into the structural behaviour of an 
innovative cold-formed hollow flange channel section known as LiteSteel Beams subject to bending actions. Both 
advanced finite element analyses and large scale experiments were used in this investigation to study the LSB flexural 
behaviour including the local and lateral distortional buckling characteristics. Comparison with the current design rules 
showed that they predicted the LSB section capacities conservatively while elastic lateral buckling predictions are 
adequate for long span slender beams. However, they are inadequate for inelastic lateral distortional buckling and 
accordingly a new design rule has been developed. The design rules proposed in this paper are based on extensive 
amount of experimental data of LiteSteel Beam sections and a validated finite element model of LiteSteel Beams. It was 
found that the current AS/NZS 4600 capacity reduction factor of 0.9 can be used with the new design formulae. The 
new design formulae for lateral distortional buckling have been included in the latest version of AS/NZS 4600.   
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